LACISTORHYNCHUS DOLLFUST SP. NOY. (CESTODA: TRYPANORHYNCHA) IN 
AL ASMOBRANCH FISHES FROM AUSTRALIAN AND NORTH AMERICAN COASTAL 


WATERS 


by IAN BEVERIDGE? & J, A. SAKANARIT 


Summary 


BESERIDOR, L. Se SAKANARI, J. A. (1987) Lecistorhynchus dollfusi sp. nov. (Cestoda: Trypanorliynchat in 
elasmobraneh fishes from Australian and North American coastal waters. Trans. R. Soc. S Arst. MIG), 
147-154, 30 November, 1987. 


Lacistorhynchus dollfusi sp. nov. is described from the spiral intestine of Afustelus antarcticus Gunther, 
1870 (type host), Pristiogehorus virret (Latham, 1947), Galeurhinus australis (Macleay, 1881) and Migros 
monoplerygiun (Shaw & Nodder, 1795) from Australian coastal waters, and from Mustelus hentei (Gill, 
1863) and Triakis semifasciata Girard, 1854 tram California. Metacestodes attributable ta the species were 
identified from Synodus fucioceps (Ayres, 1855) anil Sebastes paucispinis Ayres, 1854, also from California, 
The new species is distinguished by the presence of four characteristic bill-hooks on the base of the lentacle, 
and by the distinctive shapes of hooks 1(19, 7(7') and 8(8 also at the base of the tentacle, The basal armanıre 
of l- tenuis (van Beneden, 1888) is briefly described and illustrated and evidence pronided ihat £. tennis 
may bea vompesue species, Cestodes from Californian elasmobranchs formerly assigned to L. enuis are 


re-identilied as £. dollfusi indicating a pan-Pucific distribution for Ihe tatter cestode, 


Key Worps: Cestoda, Lacistorhynchidué, Lucistarhyachuy, elasmobranehs. 


Introduction 


¿ocistorhynchus tenuis (van Beneden, 1858) is an 
appärentiy cosmopolitan cestode parasite of rhe 
spiral intestine of sharks and rays. Dollfus (1942) 
provided a detailed synonymy and description of 
the parasite and summarized distribution records. 
The type sperimens were -collected from 
Galeorhinus galeus (Linnacus, 1758) in the North 
Sea, but the cestode is also known to occur in Ihe 
English Channel, olf the European and American 
coasts of the North Atlantic, the African coasts of 
the Atlantic and in the Mediterranean. Dollfus 
(1969) subsequently provided additional morpho- 
logical details based on specimens collected from 
the Mediterranean. L; tenkis has been reported from 
sharks and teleosts from the Pacific coasts of North 
America (Young 1954a; Riser 1956; Voge & 
Edmonds 1969; Pappas 1970; Mudry & Dailey 1971; 
Buteau ef al, 1971; Heinz & Dailey 1974; Jensen ef 
ct, 1979, 1982; Moser ef al 1985) and South 
America (Carvajal 1974; Duran & Oliva 1980; 
Escalante & Carvajal 1984), Limited life cycle 
studies were carried out on material of Californian 
origin by Young (1954b), Riser (1956) and Mudry 
& Dailey (19713, while the life cycle was.completed 
experimentally by Sakanari & Moser (1985a) using 
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the copepod Tigriopus californicus (Baker, 1912) 
and ihe teleost Gambusia affinis (Baird & Girard, 
1853) as infermediute hosts, and Trakis semifasciata 
Girard, 1854 as the definitive host. 

Studies on the effects of temperature and salinity 
on life cycle stages (Sakanari & Moser 1985b) and 
pathology induced by the plerocercoid in Morone 
saxatilis (Walbaum, 1792) have also been carried out 
(Moser el al,1984; Sakanari & Moser 1986), 

The genus has not heen reported from Australian 
waters (Beumer ef al, 1982) but has been recorded 
from Galeorhinus australis (Macleay, 1881) and 
several species of teleusts from New Zealand 
(Robinson 1959; Hewitt & Hine 1972), Recent col- 
lections indicate that the genus is not uncommon 
in several shark species from South Australian 
coastal waters including ©. australis, In comparing 
South Australian material with the description given 
by Dollfus (1942), several discrepancies were noted 
and it became evident thar despite the detail of his 
description, gertain critical Features of the oncho- 
taxy of L enuis have not been adequately 
uesenbéd, Examination of specimens in the Dollfus 
collection in Paris and material froni Californian 
hosts indicated that two distinct cestode species have 
in the past been confused under the name L. tenuis, 
tn this paper, the Australian and Californian 
material is described as a new species, and 
additional details of the morphology of L. tenuis 
are provided jo cnable differentiation of the two 
species now considered ta exist in the genus. 
Keidence is alsa provided indicating ihat L tennis, 
as currently understood, may be a compute of two 
or More species 
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Materials and Methads 


Cestodes: collected from elasmobrauchs were 
wasted im sea water and fixed with Ir 10% 
buffered formalin ur hut 70% ethane), In the 
absenve of laboratory facilities (material collected 
on boats), Spiral valves were Mooded wiih boiling 
water and a small yuanlily of concentrated formalin 
was subsequently added. In the labaratory. cestodes 
were removed from the content, washed in water 
ayd stored in 709% ethunol. Cestodes were stained 
with Celestine Blue, dehydrated, cfeared in clove oil 
and miunted in balsam. Tentacles were removed 
from some specimens and werc cleared in glycerol, 
then mounted in glycerine jelly, 

Specimens of Laeistoripachus were korröwed 
from the Brilish Museum (Natural History), 
London (RMNH), the United States. National 
Museum Helminth Collection, Washington 
(USNMHC), the Dollfus collection from the 
Museum. national d'Histoire ttaturelle, Paris 
(MNEIN), the Commonwealth Institute of 
Parasitolnzy, Se Albans (CIP), and the Australian 
Heiminth Collerilon (AKC), South Australian 
Museum, Adeluide (SAM), Unless otherwise stated, 
all Australian specimens have been depasited in 
ARC, and American specimens in USNMHC. 

Measurements are given in the text in millimetres, 
as thie range of 10 individual measurements followed 
by the mean-in pusentheses. Terminology for the 
morphology of irypanorhyach cestodes follows 
Dollfus 119442) and Schmidt (1986), The hook num- 
bering system employed is that of Dullfus (1942), 


Lacistoriyachas dellfinsä sp. nov, 
VIGS 1-16 


Types: Holotype, from spiral valve of Afustelus 
untarciions Günther, (870, Youne Rocks, south 
cous uf Kangaroo island, S. Austa 23.0.1985, col- 
lector B. G. Robertson, SAM VARS; 4 paraiypes, 
same data, SAM V4086; 7 purmiypes, same data, 
AHC 52753; | paratype, south coast of Kumgatoi 
Island, S.. Aust. M1985, collecjor B. G. 
Roberson, USNMLIC 79544; 40 paratypes, same 
data ALC N2754; 3 paratypes, Goolwa, S Aust., 
21.x1.1984, collector R, R. Martin, RMNIT 1986. 
9,29, 20-22; 19 patalypes, same data, AHC $2755. 


Material examined: from Mustolus adtovericus Güniher, 
1370: types; from Pristiophorus ¿teratus (Latham, 1947): 
34. 3peimens, soul coast Kangaroo Island, S Ansi, 
(AHC 52756); (rom Galevrhinus australis (Mactesy, 1881): 
3 specimens, Youne Rocks, Kangaroo istand, S. Aust. 
(ANC $2757), $ specimens, Pr Willunga, 5. Aust. 
CAHE: 312, $93); 1 specimen, north-western Tasmania (CIP 
104/81); ram Notorhynchus cepedianus |Peran, 1807): 
2 specuricns, Young Rocks, Kangarón Island, S Aust, 
(ANIC S2758), from Hojas mtonuptersgium (Shaw Se 
Nodder, 1795): I specimen, Holdfast Bay, & Aust, (AHC 


52754), trom Mustehus henter (Gill; 1863}: 14 specimens, 
Monterey Bay, California, U.S.A. (MNHN Bb28); | 
specimen, Bodega Ray, California, USA. (MNHN Bb28); 
trom Piukts semifasciata Girard, 1854: 13 specimens, 
Monterey Bay, California, USA. (USNMHC 79591) from 
Synödus lurinceps: 2 Mmelacestades, Malibu, California, 
USA. (USNMAC 74836); from Sebostes paucispinis 
Ayres 195%: | metacestode, Malibu, California. USA. 
(USNMIIC 76804), 


Description (tram types): Small cestacks, maximum 
tengih 50, maximum width 1.20, maximum number 
of progloitides 48, Scolex acvaspedate, 1,52-2.40 
(1.74) long, maximum widih in pars bothridialis 
0.26-0,41 (0.35% bothridia 2, patelliform, with 
slightly indented posterior margin, shallow, without 
prominent rim (Fig, 7); diameter of bothridia 0,33, 
0.38; pars bothridialis 0.28-0.42 (0.36); pars vagin- 
alis nariower than pars bothridialis, cxtremely 
variable in length, 0.86-1.70 (1.12); pars bulbosa 
slightly wider chan pars vaginalis; tentacle sheaths 
arranged in regular spirals; bulbs clongate, 4-6 times 
as long as wide, 0.33-0.46 (0.39) long by 0.06-0.11 
(0.09) wide; origin of retractor muscle in anterio: 
third ol bulb, continued posteriorly hy band of 
nucleated, non-niuscular tissue (Fig. 13) scolex 
markedly swollen immediately. posterior to bulbs, 
swelling variable in length, stains intensely; bulbs 
terminate cither just anterior to swelling or extend 
into it; pars post-bulbosa, when present, 0.10-0.29 
(0.16); scolex covered with prominent microtriches, 
visible under light microscope. 

‘Tentacles very lung and slender, up to 1,9 long, 
0.20-0,40 (0.29) in diameter; slight swelling at base, 
0.30-0.54 (0.41) in diameter: armature heteromor. 
phic, poeciloucanthous; armatute al base of 
proboscis distinctive: remainder relatively uniform: 
hooks hallow. Nase of proboscis with bare area on 
external suface (Fig. 6) bolhridial and anti- 
bothradial surfaces al hase with 5 oblique rows af 
filiform huuks ranging in length from 0.006.0.014 
(0.012) diminishing in size posteriorly (Fig, 5); ex- 
ternal sur face of basal swelling with four pairs of 
large bill-hooks or four on antibothridial side and 
three on bothridial side, each with sharply recurved 
blade, no guard and extremely broad hase; hawks 
al first pair (a) 0.022-0.026 (0.024) long, secund pair 
(E) 0.020-0.024 (0.021), third pair (c) 0,.016-0,022 
(0.019), fourth pair (d) 0.08-0,014 (0.012) long, space 
beiween pairs-of bill-hooks on external surface af 
proboscis occupied by six liliform hooks.. Basal 
hooks 1(1') an internal surface (Fig. 4), represented 
by 1hree-four pairs of large, stour, spiniiirim hooks 
followed anteriorly by four- Five murs of overlappilte 
hooks with smalf triangular blades, small guards 
and narrow, clongate handles; anteriorly in meta- 
basal region, hooks. I) became larger, more 
unenmale 0.012-01,0118 (7.014) long, with relatively 
large blade and broad base: Basal honks 2(2'): 
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Figs 1-6, Lacistorhynchus dollfusi sp. nov. Tentacular armature. 1, metabasal region, internal surface 0.35 mm anterior 
to base of tentacle; 2, metabasal region, bothridial surface; 3, metabasal region, exiernal surface; 4, basal region, 
internal surface; bothridial surface 16 sight; 5, basal region, bolhridial surface; a-d, bill-hooks; 6, basal region, 
Dann e bothridial surface to right; a-d, bill-hooks. Scale linc 0,01 mm. Hook numbering system follows 

ollfus 5 
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hooks of first four or five rows acicular, small; 
anleriorly, next five pairs adjacent to elongate 
bandle af hooks 1(1'), sinuous, apex usually directed 
externally; in mela-basal region, hooks 22') become 
large, uncinate 0.012-0,018 (0.015) long with 
prominent Plade and extremely broad handle 
Hooks 4(3'), 44°), 3(5') similar in hasal and imeta- 
basal regions, lung, slender, with diminitive base, 
handles absent, blade recurved at apex; lengths in 
meta-hasal region; hooks 343’), 0.018-0.022 (0.019) 
long, hooks 4(4'), D.013-0.020 (0,018) long; hooks 
S(5'). smaller, 0.008-0.014 (0.011). Hooks 616') tiny, 
aciculas, slightly larger in basal region compared 
with meta-basal region, with thickened base, in- 
serted in metu-basal region, sliglitly anterior lo level 
of hooks S(5') and 7(7'), 0,003-0,006 (0.005) long 
in imeta-hasal region. Hooks 7(7) and 8(8') 
wommence anterior to large bill-hooks: injtially, 7 
larger than 8, bath with large, expanded bases and 
acicular shafts; anteriorly, in meta-basal región, 8 
larger than 7, both uncinate with gently curving 
blades, bases insignificant: huoks 7(7') 0.006-0.010 
(0,008) tang; hooks 8(8') 0,010-0.018 (0.014) long, 
Hooks 9(93, in form of double chainette, com- 
menee anterior tu level of bill-hooks as deltoid 
plaques; hooks become smaller and acicular in 
meta-basal region with slightly thickened bases, 
1.003 - 0.005 (0,004) long. 

Neck region extremely long and slender, 4.0-14.0 
(7,6) legumeni with prominent folds, giving 
appearance of segnientalion; mature segments 
longer. than wide, length 1.3-3.6 (2.3), width 
0.08-1.12 (1,97), acraspedote, Genital) atrium in 
posterior part of lateral margin, 0.9-2.2 (1.6) from 
anterior end, surrounded by sphincter-like con- 
densalion of muscle fibres and parenchyma. Herma- 
phroditic sac pyriform, ¡hin-walled, 0,32-0.40 (0.37) 
by 0.13-0,19 (0,15); common genital duct of variable 
length, divides within hermaphroditic sac into 
sinaight vagina and coiled cirrus, both surrounded 
by glandular cells. Cirrus unarmed, gland cells reach 
greatest density in proximal región of cirrus, prior 
16 entry into small, internal, crescentic seminal 
vesicle, External seminal vesicle absent: vas deferens 
greatly coiled, passes slightly anteriurly, then coils 
posteriurly along mid-line to region of ovary; vasa 
ellerentia nor seen- Testes numerous, approximately 
340 in number, occupying entire proglotris medulla. 
Vagina pierces posterior wall of hermapliaditic sac, 
passes towards ovary, terminating in very slight 
entargement adjaven! to ovarian isthmus. Ovary bi- 
lobed in dorso-ventral view, cach lobe 0.20 0.40 
(0,28) by 0.17-0.40 (0.24). Mehlis’ gland between 
ovarian lohes, 0,14-0,21 (0.16) in diameter. Uterus 
in midiine, extends almost to anterior extremity af 
segment: vitellariá follicular, cireumcortical, follicles 
0.016-0.032 (0,024) in diameter. | /rerine pore slit- 


like, clearly visible in mature segments, at level of 
anterior end of uterus: Single gravid segment seen: 
tree in gut lumen; 9.8 lung by 22 wide; testes. absent, 
ovarian lobes well developed, each lube 1.04 hy (01.48; 
Mehlis' gland 0.36 by 0.26; most of proglottis 
occupied by uterus; ulerus terminates below anterior 
vextremily of segment; eggs ellipsoidal, opereultte, 
0.046-0.050 (0.048) by 0.032-0.044 (0,033), non- 
cmbryunated when Jaid, 


Exynrology The new species is named after R. Ph. 
Dollfus in recognition of his importane contribu: 
tions to Ihe systematics of the genus. 


Lacistorkynehus jenyis (van Benoden, 1858) 
FIGS 17-22 


Material examined; {rom Gateorhiaus galeus (Linnaeus, 
175%); 5 specimens, English Channel (BMNH 1985. 
11.7.17-20); 1 specimen, Searhoradeh, England (BMNH 
1979. 12.89. S0); from Belone bejane (Linnaeus, 1758); 3 
metacestodes, Sete, France (MNHN Bblä; SS, $6, 58); 2 
meiacestodes, Concarneau, France 4MNHN Bb); from 
Mustelus canis (Mitchell, 1815): 9 specimens, Woods Hole, 
USA; (dererminal as Riyachobothrium oulbifer by 
E: Limon) (USNMHC 4744, 4752, 7699); 7 specimens, 
Woods Hole, U.S.A. (USNMHC 7950), 


Description of tektacular urmalure: Meta-basal 
armature similar lo L. dollfusi. Base of probusyis 
wilh bare area on external surface; bothridial and 
antibothridial surfaces with five oblique rows of fili: 
form haoks, dimipishing in size posteriorly; thre 
pairs Of large bill-hooks wiih sharply recurved 
blades and extremely broad bases. Basal hooks 1(!') 
On) inlernal surface represented dy three to four paiss 
of stour spiniform haoks followed anteriorly: by 
lange triangular hooks with broadly curved blades 
and diminitive handles, considerable discrepancy in 
size between hooks of buthridial and anti-bothrldial 
tows, Basal hooks 2(2') clongate, triangular ta subu- 
tale, slightly twisted. Hooks 3(3), 4(4) and 15") 
stender, with dimunitive bases, no handles, blade 
rccurved.al tip, diminish in size 3-5. Hooks 6(6') 
tiny, acicular, Hooks 7(7') sau K(8') sib-triangular, 
large, with prominent, broad blade and expanded 
bases; base ul hook $ overlain by blade of hook 
7, Hooks 9°) in dorm wf donble chainetle, blades 
tiny. bases swollen, Specimens from M., vanis differ 
iy shape oF hooks ((1) at base; greater disparity in 
size between hooks of buthridial and antibuthridial 
rows than in European specimens; large hooks with 
extremely clongate. blades. 


Discussion 


The account Of Ihe taxonomic history ul Lacis. 
forkvachus tenuis, complete list of synonyms, and 
detailed account of it8.anatumy given by Dollfirs 
(1942), apparenily have been accepted by all suh- 
sequent authirs, together with his lentative con- 
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Figs 7-16. Lacistorhynchus dollfusi sp. nov. 7, scolex; 8, anterior region of strobila showing extremely tong neck 
region; 9, mature progtottis; 10, gravid proglottis; 11, neck region of cestode showing folding uf surface tegument 
giving impression of proglottisation; 12, tentacular bulb, showing insertion of retractor muscle; 13, detail of retractor 
muscle insertion, showing continuation of retractor along internal wall of bulb by nucleated, non-muscular tissues: 
14, female genital complex; 15, cirrus sac and génital atrium; 16, egg. Scale lines 0.1 mm. 


test 
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clusion that ¡here is a single, widely distrihuted 
species in this penus. 

However, in exumining Australian specimens of 
Lacisrorhvnchus, certain discrepancies with Dollfus 
(1942) description were noted. Australian speciiens 
have four pairs of bill-hnoks i= "sern à bec” hooks 
of Dollfus), or three pairs and a single extra hook 
an the external surface of the base of the tentacle, 
yet Dollfus (1942) was not able lo determine the 
exact number on his specimens. Furthermore, the 
shape of hooks 1(1') on the base of the tentacle 
clearly differed from those illustrated by Dollfus 
(1942, fig. 246). An examination of the specimens 
upon which Dollfus had based his description and 
his drawings (Figs 244-254) showed that although 
the drawings were extremely accurate, Ihe Specimens 
were very poor indeed, and che requisite morpha- 
logical details were nor available ra him. However, 
Mediterranean material in Dollfus’ collection as well 
as British material from the type host Galeurhinus 
galeus collected from Ihe North Sea indicated that 
the Australian and Californian material described 
above is different from 4. renuis. Because: des- 
criptions of the hasal armature of L.. tenuis are 
incomplete and contain key distinguishing features, 
a series of drawings is given (Figs 12-22), In £. 
tenuis, there are three pairs of large bill-hooks on 
the external base of the tentacle, compared wilh 
four pairs or four and three hooks in Australian 
specimens, Honks 119 of the basal region of L. 
tentis ate large and broadly curved with insignifi- 
can! handles, as shown by Dollfus (1942, fig. 246). 
wilh a considerable disparily in size between hooks 
in the bothridial and antibothridial rows. By con- 
trast, in the Australian specimens, books 1(1') have 
a small blade and very long handles (Fig, 4). In 
addition, hooks 77’) and 8(8’) of the basal region 
are much more robust in L senuis than in Australian 
speamens Because of these three major differences, 
thy Australian specimens are considered 10 consti- 
tute 4 species distinct from L. tenuis, Material 
eonspecitle with chat described above from Aus- 
tralian hosts also occurs in elasmobranchs and 
teleosts fram Californian coasts, Specimens of 
Lacistorhynchus collected by N. W. Riser fram 
Mustelus henlef (syn. Rhinotriecis henlei) in 
Monterey Bay, California, and now in the Dollfus 
election (MNHN) as well asa further specimen 
from the same host species ftom Bodega Bay, 
California (MNHN 6128) and a series of specimens 
from Triakis semifasciata from California are 
identical with Australian specimens, as are metaces- 


todes collected froin Ihe teledsis Synndus luċioceps 
and. Sebastes paucispinis both fmm Malibu, 
Cafiforrnia, listed in the material examined. 

Because of the presence of the new species In 
Amencan waters, specimens ol Rhyncobethriuts 
bulbijer Linton, 1889, identified by linton; were 
re-examined. This cestode spectes was described 
from Mustelus canis from the north-eastern 
Atlantic, and was placed hy Dollfus (1942) as a 
synonym of £- enuis, Linton (1890) described a 
further species, R. heterospine; which he tumself 
subsequenily synonymised with R bulbufer. No 
material of R: heterospine appears to be extant 
(J, R. Lichtenfels pers. comm) and Linton’s own 
synonymy of R- heterospine with R. bulbifer has 
Iherefore been accepted. 

Material from the western Atlantic, from tbe 
same host and Jocaliry as Linton's R.. bulbifer, 
differs from European material in having a greater 
disparity in size between hooks | and I’ at the base 
of the tentacle, and a different hock shape, Owing 
to the limited amount of maierial available from 
European hosts, the extent of variation in ancho- 
taxy is impossible 10 determine. The data available 
at present sugeest that two species may be present, 
and that R. Sidbifer may represent an independent 
species within Lacistorhynchus. However, an 
extensive collection of European specimens ts se- 
quired and the full extent of intra-specific variation 
documented hefare such decisions can he made, 
Adequate collections do not cxist In European 
muscums lo enable the problem to be pursued al 
present, 

Examination of material currently available sue- 
gests that specimens of £ tenuis from tbe 
Mediterranean, the North Sea and the English 
Channel are morphologically similar, MacKenzie 
(1955) has suggested, on biological grounds, thal 
more than ane species of Lacestariwarhus oocurs 
in fish.in the Norih Atlantic, 

By contrast, the specimens of Lacistorhvnchts 
from Australian and Californian elasmobranchs 
clearly represent a Species distinct Irom 2, tendis 
as presently defined and can he readily distin- 
guished by features of the onchotaxy. 

“L tenuis” as reported by Riser (1956) and Jensen 
et al, (1979) from California is now attributed to 
L- dolifusi, Likewise, Ihe life-cycle studies of 
Sakanari & Moser (1985 a, b), Moser ef el, (1984) 
and Sakanari & Moser (1986) are also atrribined lo 
L. doilfusi rather than L. tenuis: la view of the 
findings reported here, all other western American 


bigs 17-22, Lacistorhyachus tennis (van Beneden, 1858). Tentacular armarme, specimens tron: Alusielus canis, Woods 
Hole, US.A 17, basal region, internal surface; 18, basal region, external surface; 19, basal region, barhridial surface. 
Tentacutar armature, specimens frum Betone helong, Sete, Traner: 10, basal region, Internal surfaces 21, basal region, 
external surface; 22, basal region, borhricial surface. Seale lines NOI ram Hook wumbering system follows Dollfus 


(1942); a-o; bill-hooks 
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records should be verified before the occurtence of 
l, tenuis in the Pavific region is accepted. 
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